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In The Claims: 

Please amend claims 1, 5, 6, and 9 as follows: 




Claim 1. (currently amended) An optical automatic control encoder, with a diffraction 
grating, which is immune from an uneyenness of a grating surface interval, and has a high 
tolerance to a alignment error, at least comprising: 

a light source, which generates a light beam having a oufficient coherence length; 
an optical scale, having ajhe-diffraction grating, used to detect a displacement of an 
object that is under measure d by the optical scale : 
-y an optical head, which polarizes a single input signal light beam for providing outputs of 

two parallel light beams each having one linear polarizing state perpendicular to each other, and 
combines the two parallel light beams into a single output signal light beam, wherein since tfee-a 
polarizing switch mechanism exists in a beam path, the single input signal light beam and the 
single output signal light beam are can be shifted in position to apply both an input mechanism 
and an output mechanism simultaneously, « f\lr , 




\7 



wherein the optical head splits the single input signal light beam into a first incident light 
and a second incident light, wherein both the first incident light and the second incident light are 
linearly polarized and perpendicular to each other, 

wherein an original polarizing direction of the first incident light is switched to be_a 
polarizing state perpendicular to the original polarizing direction of the first incident light b y 
passing through a first polarizing state switching mechanism, and an original polarizing direction 
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of the second incident light is also switched to he a polarizing state p erpendicular to the original 
polarizing direction of the second incident light b y passing through a second polarizing state 



switching mechanism, and the first incident light and the second incident light are^_tpuisferred 





from the linear polarizing state to a circular polarizing state, and subsequently\focus' on /he 
diffraction grating of the optical scale respectively, 
V wherein an angle between the direction of the first incident light and a normal direction of 

a plane of the diffraction grating is substantially equal to m ust bo suffici e ntly approximate to a 
first +1 order diffraction angle of the diffraction g rating; a first +1 order diffraction light is 
generated after incidence, the first +1 order diffraction light is approximately perpendicular to the 
diffraction grating plane; an angle between the direction of the second incident light and the 
normal line direction of the diffraction grating plane is substantially equal to a must b e 
*\Q approximat e ly e nough to the first -1 order diffraction angle of the diffraction g rating; S^k^ I 
wherein the first -1 order diffraction light is generated after being incident, the first -1 
order diffraction light is approximately perpendicular to a diffraction grating plane; the first^H 



order diffraction light is reversely incident onto the diffraction grating du^tc- aft^r eflectiio n^and 
a second +1 order diffraction light is generated; the second +1 order diffraction light coincides 
with the first incident light in space but a traveling direction is reverse; the first -1 order 
diffraction light is perpendicularly incident onto the linear diffraction grating and a second -1 
order diffraction light is generated, the second -1 order diffraction light coincides with the second 
incident light in space but a traveling direction is reverse; after -whereby the polarizing states of 
the second +1 order diffraction light and the second -1 order diffraction h'gh^lmdjbeen changed 
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from the circular polarizing state back to the linear polarizing state again, the second +1 order 
jJ diffraction light travels along the reverse direction of the first incident light, and a first output 
light beam is output by position shifting; the second -1 order diffraction light travels along a 



4 



si 


f 


V 










reverse direction of the second incident Hght^and ^seTOnd ^ou^uUig ht beam is output ^byposition 
shifting^\nd the polarizing direction of the first output light beam is perpendicular to the 
polarizing direction of the second output light beam, these two output light beams can not be 
distinguished in space and form a signal light beam; and 

a light signal analyzing system, which is usedjto split the signal light beam and detect^a 
variation of light intensity^spht the signal light beam equally into a first signal light beam and a 
second signal light beam; further split the first signal light beam into a first orthogonal light beam 
and a second orthogonal light beam, detect the first orthogonal light beam and the second 
orthogonal light beam and generate a first orthogonal signal and a second orthogonal signal that 
have with-a phase difference betwee n each othe r th e first orthogonal signal and th e noonnri 
^ I orthogonal signal , whereby a first set orthogonal signal is_ can b e obtained by^differentiating the 
A , first orthogonal signal and the second orthogonal signal; split the second signal light beam into a 
: third orthogonal light beam and a fourth orthogonal light beam and detects* the third orthogonal 

! f 

1 light beam and the fourth orthogonal light beam to generate a third orthogonal signal and a fourth 
\ orthogonal signal hat have w 4th-a phase difference between each other t he third orthogonal signal 
and the fourth orthogonal , whereby a second set orthogonal signal is can b e obtained by 
^h^erentiafin^me third orthogonal signal and the fourth orthogonal signal, wherein the first set 
orthogonal signal and the second set orthogonal signal have a phase difference of 90 degrees. 
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Claim 2. (original) The optical automatic control encoder according to claim 1, wherein 
the diffraction grating in the optical scale is a linear diffraction grating. 

Claim 3. (original) The optical automatic control encoder according to claim 1, wherein 
the diffraction grating in the optical scale is a cylindrical diffraction grating. 

Claim 4. (original) The optical automatic control encoder according to claim 1, wherein 
the difrraction grating in the optical scale is a radiate diffraction grating. 

Claim 5. (currently amended) The optical automatic control encoder according to claim 1, 
wherein the optical head comprises at least: 
0 a polarizer, which provides athe-polarizing mechanism and a -reflecting mechanism and a 

r - — ^ A 

transmission mechanism\due to the polarizing direction; 



(q a right-angle reflector, which provides a reflecting mechanism and a position shifting 

mechanism; 

^ ^ a first q uarter-wave plate, which forms the first polarizing state switching mechanism by 
associating with the right-angle reflector; 

a first planar reflector, which provides a&e-reflecting mechanism; 

a second quarter-wave plate, which forms the second polarizing state switc hing 
mechanism by associating with the first planar reflector; 
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<y a convex lens, which leads the-two parallel lights that are output from the polarizer to the 
application system, and receives the diffraction light signal that is generated by the diffraction 
grating; 

| ) f 1 1? a third quarter-wave plate, which is located between the polarizer and the convex lens, to 

rotate the light polarizing state of the first incident light; 
( 0 (KT^f a fourth quarter- wave plate, which is located between the polarizer and the convex lens, 
to rotate the light polarizing state of the second incident light; and 

l| a second planar reflector, which provides the reflecting mechanism for the first +1 order 
diffraction light and the first -1 order diffraction light, and associates with the third quarter- wave 
plate and the fourth quarter-wave plate to form a third polarizing state switc hing mechanism and 
a fourth polarizing state switching mechanism. 

Claim 6. (Currently amended) The optical automatic control encoder according to claim 1, 
wherein the light signal analyzing system comprises: 

a quarter-wave plate, which transfers the single input signal light beam from a linear 
polarizing state to the circular polarizing state; 
j ^ a first non-polarizer, which extracts a portion of the single input light beam to form a 
reference light beam; 

a light detector, which receives the reference light beam and provides the signal that is 
needed for a source light power modulation; 
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a second non-polarizer, which evenly splits the residual signal light beam that passed 
through the quarter-wave plat e light rotation polarizing el e m e nt , into a first signal light beam and 
a second signal light beam; 

a first polarizer, which evenly splits the first signal light beam into a first orthogonal light 
beam and a second orthogonal light beam; and 

a second polarizer, which evenly splits the second signal light beam into a third 
orthogonal light beam and a fourth orthogonal light beam. 



Claim 7. (original) The optical automatic control encoder according to claim 5, wherein 
the right-angle reflector includes a corner cube reflector having the silver coated film. 

Claim 8. (original) The optical automatic control encoder according to claim 5, wherein 
each of the first quarter-wave plate and the second quarter-wave plate includes a direct coating 
film on an exterior of the right-angle reflector. 




Claim 9. (currently amended) The optical automatic control encoder according to claim 5, 
wherein the third quarter-wave plate and the fourth quarter-wave plate are the same in structure 
as two quarter-wave plates a aamo quarter wav e plat e, and the second planar reflector can be put 
on a center of the quarter-wave plates to simplify the configuration of thos e two quart e r wav e 
plates and the planar refl e ctor . 



Page 10 of 13 



—Received from < 19496600809 > at 6712/03 7:07:23 PM [Eastern Daylight Timef 



